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5. A modified cement mortar having the composition: - 

1 part by volume of pert land cement, 2-6 parts by volume of 
sand, and u 001-0.010 parts by volume of a modifier as 
defined in any one of claims 1-5. 

7. A method of modifying a cementiticus mortar or the 

like comprising mixing together the dry mortar ingredients 
with 0.001-0.010 parts by weight of a dry powdered modifier 
according to any one of claims 1-5 and subsequently adding 
water to a desired consistency. 
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inventor(s) 
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r&iesa&^xotii^tt the facts upon which the applicant! ^ 

is/ are entitled to make the application are as follows:- 

The said Applicant, Syntec Chemicals ?ty. Ltd. 
is the Assignee of the said invention from the 
said actual Inventor, Michael John Martin. 
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the fjest Application s) made in a Convention country in respect of the invention! s) 



Declared at Brisbane this 



C ^ dav of 



19 84 



To: The Commissioner of Patents 



G. R CULLEN & COMPANY 



Signature of Declarants) 
M.J. Martin, DIRECTOR 



Best Available Copy 



5721 1 1 



The Parents Act 1952- 19t9 



Address of Applicant: 



Actual Irvertor: Kishael -Tr.r. -ATTIN 

Address fcr Service: G. R. CVLLEN & COM? A 

6th Floor , HedibarJc 
82 A." Street, 
BRISBANE 4000 
Q-j eer s 1 And , Austral 

CO KFLETE SPECIFICATION FQ? THE INVENTION ENTITLED : 

" iTl^ps FIR J Z MZ NT* 71 ? V f 7 r ? I L " 



Tbe following statement is a 
including the best wet-hod of 
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performing it Known tc 
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. r. . s : r. . . • 
• ; t . :• - 5 -ate r : a 1 
• - : rr : r r *.•*• oe v t a i r. i : 

r. r t e >: : 1 - s i v e I y , w : t h 
w ;■ r* 3*: : 1 ; ty .tr. i st : :. 

y. - .-: t r^vr.t 



. b r * " r .'e : " i* 
r. jr as : : 
-/ : t S * r ".■ : • * 
: s :;r :•. i 

;. *r. .ir : . 
r * i r f. • • t ! 

: .so 1 : ir: 

1 ".. a : t 



water a - e z 



' h s * r * r. - 1 r. " r r * j r 5 i .* o a _ . ■ 
the :.::< t r ^.'irjv? t\v 



p re sent i-rino hy irat ; :.r. 5 ..t: > t ar -. : a . 1 . - : r ■ * ~ .;■ 
the u 1 * i r 3 t 6 v r - oe rt i ■Ji o f t r - r •.* r * * i r . A * i i 
difficult y cf ar. "i^e^l" ::r:ar rrr.ta.n.: ■ ar. 
cor.tenr is that the rcrrar racidly L-r:-;^ st::: a: : 
its "v: r'< air 1 1 i :v" as the oerer.t h : : a : v 5 . A r : 

bricklayers c : extra water to softer. - :v it tr.:s 

is often the :a:se o : poor to r tar r or : : : *- ar. :.*:-.■ 
in relation to ::-:.ress:ve strength ar./: : :- r. : 
cured mortar. 

M Workab : 1 1 ty * of a rerer.t rcrta: is a 
cf ch arart er : s t i os whirr, relate tc the ue : -: 
c f the we t tc r t a r r:x. A w c r < ar 1 e ~ r t a r ha •;- * : 
fluidity er.arl ease of accliratirr. a r -is*. 
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cr blocks ar. i ease of be 



the 5a.re tire 



' > r 



a workable rortar she -1 
fluidity and stiffen at a relatively sh:rt i: 

.::rt beneath a ire virus! ' ; 
of a fresh r ; 



pro vice aoec-ate su 
Initial work ar 1 1 1 ty 
traditirnal rears 5-ch as a slurr te 
retention tests set forth m A-stral 
No. AS 12 16 "Masonry Cedent". 

The workability of a rcrtar 
serious 1 v bv h i oh ar~r : en t terrrerar^r 
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r at - r >.* : : 


the brick or block it 
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of the rr.ortar. C f t e r. 


ibis 




Ave * 




■ • r - " t : 1 


effert or. the bond be 


tveer 


t he r 


: r t a r 


?l?.2 the 





Acre r dm; ly , it is a rea : r e: t-r.t :t thv -ortir t: c: / a t 
for rany variables :n:L -dir..: ariier.t •--r : ..-rar -re c-:. !i t . :r. * 
as well as the c::;jeri:e5 ; : :r.e irirk : r i -1 . :k ir. -r:«: t o 
er,5-rc cptirur per fc rr.rir.ee . 

A 1 t h c ^ 5 h the re - - - r er e r. t s for r •:• - v r. : ::rt.i r ? f r r 
brickwork ar.d blockwork are set out ir. the A: r *nd : e* * 
to Australia- Standards AS 164? arc AS 14 "r reaper-: 
ir. pr-rtire rest bricklayers tend to ~i\ ar.i use r • ■: : a:>- 
according to the i r own ree -i rc~e:; t s rather than -r..U-:.:: 
ir.cor.ver.ier.ee which -ay ^tertere with their lay—: rate. 
The result cf this is that rcr.si terable ir.eor.s is t sr.cy ir. 
mcrtar bond strengths will ocru 



a. 



11 the or: per ties re:;, i re d rf a zooz rv r t \r 



~ix , water retention is the r.ost .rprrtant as it is th:s 
20 property which has the -est prefe. r.d effect or. b : r. .: 
strength- 

"Water retention" is a s : an. .: arc measure of tr.e 
pru^erty which enables a mortar to resist the "sue::::." 
exerted by a porous brick or block. Oood water rete-.ticn 

25 properties are irr.pcrt ant for three reasons: first, reo^-se 
water is prevented f r ot. bleeding cut of the rvortar; 
secondly, because the ir.ortar bed is prevented frorr. >ti:f-'-nir 
too rr.uch before the brick can be placed in position- ar.i 
thirdly, because sufficient water is retained in th-: r-rt.ir 

30 to ensure proper hydration cf the cerent. 

The SAA Codes for brickwork and blcckwork both 
require a water retention value of at least ?C% when :es:eu 
in accordance with the re the i set forth in A5 HI: . 
Briefly, the test involves a determination cf rrvr ?.z f 1 rw 

35 before and after applying "suction* to the rvrrtar f-r one 
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. r.v st : er. ::tr. : 
brick ar.i rrrra: Ctrre:.::s - 1 ; a , ;• : : 

a rh :evo: between the itr r: t : : r. cr. a : i t . > ;: 

brick .r. rr.o hand dr.: rh-j wjtc-r :.: .:. i? , . • . 

of the rcrtar ;r. the other. 

F: r oy^r: lc- , -n-r t : . rk s - . * v : ; - : - - . ■ . ; 

rz~± .r.ei wl th "vr: _ir w; th st r; : .* w - : . , 

bricks will "flea:" cr the : e : . : • .. • • v — , : 

a eor± .r.3: i ;r. r.re th. j: t re r .r.ar t > • :. : • - ■ r 
or r.re delaying ::rs;rj:t : :r. a-. ..i. : ■ 
the ir. te'face with the : e s - 1 1 t r.a: t:.-*- : • r . ? 1 - : . 

I: br.cks * 1 t h stror.: ai s : ; : t . : : a r : I * : • 

mortar having ::or water re t er. t _ :.-r. , thv - : ; : s . - „? ,-*'•" — 
be observed. The rcrtar stiffens ::: raiidL.- arc tr-.- r-\- 
c:urse t f tr::>s car.:. : t be tedued . r-..: lv. r.-thr-r. 
bricks ray acsirb sufficient *ater the ~ riar • 

there 1 ~ insufficient left to crcp-eriv h. Irate 
Ir. any event, the cone is poc r . 

The standard rea>_re of a trirk** «bsor: • . . n 
characteristics, so far as they af:Vr: ;s — 

rate of abscrrtion I RJ», * . The 1 ; 5 a*c_r.t :: 

absorbed by a star. care area of the bee r: the :-r: *k 

in one r.inute and is the property h 1 : he -to re :V r rr .i t - *s 
•sjc::cr. w 

Clay bricks, depending cr. the :..::ure cf thi- : 1 ; ■ 
and the rethod cf preset ::r are cer.erally rlas?i::^d 1: • - 
three groups having high , intermediate a:, i 1 ?w : ?_i * ^ . 
Generally speaking, clay bricks have an : *A m the r 1: ue 
0.2 - 6.5 kg rr.~2rr.ir.- - whereas cor;rr :•: :nr*\s a:,; : ; ■ v * 
have an IRA m the range 0.*T - 1.5. Tr e I RA of a 
or block will cf course vary decern ir. :r. the r\:s:ure 
content at the t ir.e of test mc . 

Thus it ran be seen that there irr ran/ \ : : : \: 1 3 
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Le t:V<er. .r.to in r ::<;:, : of rrrt-it? :' r .j 

particular brick cr Mork ;^.r: V.ir.y ;: 

variables ::ve rise tr c::tr^::::: :y :r- vr. ts . 

In a:: er.ieav: -r to pre v. iv v . ?b :..al .v. 
with consistent p : u : r ties : t :s : "**.Llv ■. : i : 1 y 

rod* f y the r : r : ar . 

Workability : rollers in :r.<. . :' • ■_. 

be :ve r core tc sre :>:r-e L : the f r-rti:: .1.: :.:.w .•• 

ray be Lroaily r :e : : r : :ed _r.t : , 
v : " water re ta : r. - r..; i/rrts 

li* water re:.:.r;j j:^:.ts 

• ac re L e raters 
iv; ret ar:a:.ts . 
The rest ::'^cr. 1 y used water retairir..: is 1 

5 carhtxy -ethyl rell-lrse • 7VC whirr. finds - a or 

application ir. cer.e.nt rarrtars appl.cd 0 r r 1 : cks 

with a hi 5b rate rf initial arscrptirr. s^rh a; falci-r 
Silicate cricks. O*; is iiff.cult tc .::?s:lve ir. wntcr at 
ambient terperat '-res arid r. a y uve rise tc ar. -ncr^nt re 1 le.i 
C stiffening cf the ror tar d^r.r.g nxm.-.. when ri\ed with a 
cer.ent rcrtar , convert irnal CMC addit./es are mrlir-J tc 
create an early stiffening of the rcrtar althr_~h 1: 
sufficient shear is ai plied tc the tin a certain thi >.* : r -p y 
r-.ay be noted. In general, the early stiffening is 
5 disadvantageous an i thus a retariant r_st be usee tc 

maintain workability. Of no re recent tire?, a delayed 
solubility CMC has been used to avoid early stiffening 
but this does not overcome the prcbler.s of poor work:;: 1 1 1 1 y , 
particularly at low anbient temperatures. 
C Water reducing agents enable a reduction in the 

water 'cement ratio at a given workability ccr.pared with an 
unmodified mcrtar and these are generally kr.rvv. as 
plas ti cize rs. 

Where a high rate of initial absorption is net a 
5 controlling factor, a plasticizer r.ay be added to the rcrtar 
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• -r.;: i c r. s a: : arc c:;; for. ir j ::~ r .v 



r. s „r. :er # r. i.e. 



ID 



25 



35 



Air er.:ra:n:r. : j:fr: : 5 wr . r\ er.tr j 



7* ..... » , 



a;: , e ;-.iS>:ve 
• i * ; t h •:- re s s 



E . -.-parens: i rirers 

aid; t : : r. s t herec : 

effects r. : ™ ^ 1 1 y 

concer.rrj;::r.5 c : ty: -s A, :r C above. 
When 3::;nc workability re differs t c Latches c : rrcar, 
most laborers tend to :.es5 tr.e q.;. 5 .:.: r~-.:.-i red and 

tend tc "overic5e H the batch. Fx re = s r -r.cent rat : ons : : 
additives A-D will almost invar i ibl y rr.i.re "cr.ar c^al::-. 

The r^cst widely _sed roc. _r. Cr^T.t rortar? 
is hydrate i lime which extends mcrtar workability by 
retardar.t effect. In addition, bricklayers : refer tc _?e 
*t ncV.lavers sand" instead of washed, sh^ro beiach c: r - : 



sar.d re corner, ded for its ?-:«r*:r stre 
"Br icklavers sand" contains a certain ar: 



n dualities 



30 ether micrc-fir.e imr.^nties which i~- 



he vorkab: 1 



of a mortar mix but i? known to hate de 1 e t er i eft 
on the mechanical properties and t:r. % . > t r e r. .: t h c : a 
mortar. Hydrated lime is relative!, e ;< 
serious disadvantage of contributing t; 
efflorescence of calcium salts on f - r. ; r e d clay brick or 



nsive and h i :? th- 



Best Available Copy 



concrete I 1: :X r.asor.ry . 

Tvri ral water rvu..::r.u a.:**r.ts .ire l>:v~; . 

p ••*»** , ^ r! r ^ s _i 1 r *. r. t * e , I -.*"*. " s .. " ' * ~ : * • j 

♦ air -detraining j >;r.:, :ry - 
cart c xy 1 :c acid at I o w desire, 
hvdroxylated polyrer at I'.v : : 
Li jr.os ulphcr.ate * C iCl -> ( 1 : -r. : I; - ' - 

♦ t r ; e th ar. :• 1 ar i r.e , 1 : n r. ? s 1 :. *" '. r. •. t •.■ 

♦ Ca ferrate, 5:^ ur rxy- r: :>:/'.: ? .i : : : 

♦ C a C 1 - . 

Hish s::a: 1 i<gr.cs ul pr or.ate # h\:::*r\y- 
carbcxylic acid, hy .ircrl ate- poL/rer. 
Air-Entrair.inq Ir.^ure 1 1 gnosulph; na te , 1 i gr.csu: th r. 

♦ surfactant, h y d r r >:y - c a r b c xy 1 i c a . . :: * 
surfactant. 

Superplasticizers Pure 1 i gr.csulL hona te , salt of fo 

n aph tha ler.e sulphor.ate, sal t of : 
rr>el a.T.ine sulphor.ate . 

Cf these corposi tions , all, with the ex:er:.::: c : 
certain naphthalene f orrr.ai dehyde 
or more serious disadvantages in 
mortars. These disadvantages include high cost, variable 
quality and/or undesirable accelerating, retarding or 
air ertrai rune n t properties which require addition of further 
modifiers to control ultimate cured r.ortar properties. 

The composition and rechar.isr. of accelerators and 
retardants is well known in the cedent and concrete art 
and thus will be dealt with only briefly in this doruner.t. 

Accelerators are usually chosen from calciur 
chloride, calcium formate and t riethanol amine and are used 
to accelerate hydration of cement, often in con;unrti"r. with 
a plasticizer having retardant properties. Of these 
accelerators, calciuur ferrate is the only readily water 
soluble , dry powder wit!: stable stcrace properties. 



as follows 



Retarding 




sulphcr.ates possess ono 
additives in cedent 
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Cilr.ua for.-nace. un'. :3ca o::.er accelerators :o«i 
con:::bu:e -3 corr:i::r. of :a:r.:";r::r.: stool; zc :i'-50 
e r r •cr^scsr.c^ ■ 

Mc s t of tne z'-^sz 
^c::j:s ac: as :eu::^r.:s a - t r. c u g : 
rr.ay be used f:r this ;-r?:^ 

: r:r. :r,e :'cre:c:n: :or..r.er.:5 it will b~ clear 



i - i i v:::;s..j — r ^ .3 ~ 

t.cci : y t ne w c r * a o 1 . 1 1 y - r a r. 
incurring scr.e dele:e:::u5 
properties . 

It :s an air. 1 : 



side e::e;; ir. the cured -:r:a: 



cr alleviate tne problems of art w: rxari 1 1 ty reamers 

for concrete and cedent 1 t 1 cus mortars ar.c at 



oroviie enhanced physical and aecnan 



at t r. e s a r. e 1 1 .t, e 
crccert :e s :n tne 



cured concrete and cement it iocs mortars. 

According to one aspect of tne present invention 
there is provided a modifier for cedent 



.ous T.ater la-s 



comprising : 



70-20 parts by weight c : hydroxy propyl nethy . 

eel lulose , 

10-40 oarts by weight of a scdiuci salt of a 
naphthalene formaldehyde sul phonate navmc the general 
formula : 



25 
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a molecular weight of fron 63,000 - 120,000 . 

Preferably said modifier comprises a dry ::w 2e r 
readily soluble in water at ambient temperatures. 

According to another aspect of the present 
ir. vent ion there is provided a modified recent rcr^r hivir. 
the composition 

I part by volume of pcrtland oercr.t 

3-6 parts by volume of sand xr. I 

0. CO 1-0. 010 parts by volume o: a red L :' le r as 
described above. 

A preferred embodiment o: the invention will now 
be described with referer.oe to the following examples. 

c yj^yrp ^ y c ^ f i e r 

The modifier preferably comprises a iry row ;e r 
having the relieving c •: Tpc s it i on : - 

(a) 66.6 carts by weight or hy .ire xy ?r;p ; l reth; 



cellulose navmg a mc.eou.ar weig: 
95,000; 



n the ranee 35 



o: * 5;:.: ■:: 



naphthalene formal iehyie sulphonate of the general formula 



L 




V 



wnerem n is 

•Ci 6.55 p*rts by weight of 
£ a j h of t he d rv p c w :e r r.-.s i * 



m tne accve pr::c:t.:r.s in a: 
a "icbcn z lender, irum t_ri'e: 



m ei"-..wr a batch or continuous manner, 
mixture is then cackei into suitable 



t: retner 
- :e r mi <er e . 
b 1 \ Ae - . \e r e 
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:;rt;rr.s of ' r Jc": v rr : r.« j ;-•»:♦..:*:<.•>. 

V » 



A r-or:ar c : -r : r i s *r. .7 . : 

rer * r. t an d 5 r arts b \ v ? I -re : f 
* as r i >. e ;i ir. a rerer.t r.xer. C 

: : * x.w.r Lr i was a.-:. 



ear. ~-^..e 



a: is L 



i t 



Dr. clav 



: : r * .is 

p. i * ? ; r i 



"en. rcrcr. 

Tre bcr.i strength zi the 
: : . ; k s ar. J :::.;:e*.e b 1 ^ck 
A5 164! ar.d AS 14** 5 :c-s:er * ve ly . 
bond s t rer.: ih is determined by ber::r.: tests zrarnei 
or. piers nested at the er.ds ar.d l-.*ie.i a? ^;.v:.: 

the relative Standard. 

The bending tes: :s i 1 1 -s: : ate t with :e:o:^ 
to AS 1640 in FIG. 1 wherein a pier co-:risir.*: r. ire 
bricks 1 bcnde i together rcrt^r 2 be: veer, the : 

irsuppcrted at each end by farther br.:ks 3. The ri 



then 1 raced by care full- 5tar<ir.^ bricks 4 :r, the rer.: rv 

three bricks 1 until the bear breads. 

The r.rdjljs rf r : - re -bcr.i strength' is 
y 

detemr.ed fror. ^ ;M?a ; 

where M = central benim;: rone:.: at fail -re ir. r^wtrr. 
mil ire t re s . S.r.r 
= 1.2J W,L ♦ 1.63 fc'^L 
V»\ = effective r. a s s d f the bear ir. V i 1 r ar s 

where W = actual rass cf bear /us: 
r. = n ur±>e r of ccirses ir. pier 
W\ = rr.ass cf load <z: 
L = clear spar. •' rr 

Z = section nod -1 us cf the pier . rr ' ' . 

Bond strength ray also be tested as bond in 
shear as provided by the relevant Standards. Coriarar: 
results are shown m the Table in Flo. 2 f rer which it 
can be seen that for ::r.;rete blocks ir. particular, b-r. 
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used in pumping of concrete x.o maintain workability and 
to prevent water separation. Addition of the modifier to 
cementitious renders or plasters assists workability 
and maintains a "wet edge" for subsequent edc_ joints. 
5 It will be readily apparent to a skilled addressee 

that many variations or modifications may be made to the 
present invention without departing from the spirit and 
scope thereof. 
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FIG. 2 

AVERAGE BOND STRENGTH Vs. FINES 

MIX: 

1 Portland Cement : 5 Send 

♦ 0,003 Parts by weight of modifier of Example 1 

♦ Bricks 

• Concrete Blocks 

■ Bricks ( no modifier added to mortar ) 

o Concrete Blocks (no modifier added to mortar ) 
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